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tinguished from that beneath, while, by the same means, the middle clay is with 
equal ease separated from those clays above and below it. The rock dips 
down to the south, and at a distance of three miles the middle clay is replaced 
by sand. 

Five miles north of Elsworth the St. Ives rock comes to the surface, and 
dips to the east. I t is a hundred and thirty feet beneath the Elsworth rook, 
and very similar to it in mineral character. I ts thickness is three feet, often 
divided into two beds by a parting elay. I t is brought up by an anticlinal, so 
that on high ground four miles north the Elsworth rock is again met with. 

Six miles west of Elsworth is found the St. Neotts rock, which is deep down 
beneath the St. Ives rock, though not so low as the zone of the Kelloway 
rock. 

But for the breaks by these rocks, the lowest beds of Oxford clay would 
graduate up, without any perceptible change in life, into the highest beds of the 
Kimmeridge clay, the coral-rag being absent as such, but represented by a clay. 
This clay contains a mixture of the fossils of the clays above and below, and 
is met with above the Elsworth rock at Elsworth and Bluntisham. Erom the 
exhibition at the latter place it is named the " Blunt'sham clay." The clay 
beneath-tho Elsworth rock is the Oxford clay, so that the Elsworth rock is 
intermediate in position between that subdivision of the great clay formation 
and the coral-rag. The fossils unmistakeably show it to belong to the clay 
rather than the limestone formation, and hence it will be regarded as the 
highest zone of the Oxford clay, while the St. Ives, St. Neotts, and Kelloway 
rocks will serve to mark the several zones into which the formation is naturally 
divided by its fossils. 

Thin rocks have also been met with in the Bluntisham clay in positions 
which render it probable that they indicate divisions corresponding to coral-rag 
and calcareous grit. 

ON THE PLEISTOCINE DEPOSITS OF NORTH AMERICA. 

BY DB. HECTOB. 

The author stated, that his recent researches in that country afforded strong 
grounds for supporting the view, that the diffusion of the erratic drift must have 
resulted from, the submergence of the north-east part of the Continent beneath 
an arctic sea to a depth of nearly 3000 feet, and that the surface of the country 
has received much of its present form by denudation during its re-emergence, 
at first along sea-coast lines, and latterly along the shore lines of inland lakes, 
which still exist, but of much smaller size than formerly. By the steppes which 
have thus been found these deposits may be divided as follows:— 

Bordering the lower part of the valley of the St. Lawrence and extending 
southwards through the valley of Lake Champlain, a marine deposit of boulder 
clay has been described with mollusca, more arctic in their character than those 
existing in the neighbouring seas at the present day. This deposit has not 
been observed at a greater altitude than 600 feet,* and in its nature it would 
seem to resemble those deposits that must be forming at present in Hudson Bay 
and in the Arctic inlets and sounds, where the shore ice, kept in motion by the 
winds and tides, acts like a pug-mill in reducing the previously deposited drift 
to the condition of tough clay. 

On the shores of Pnget Sound and the Gulf of Georgia, in latitude 49° N., 
on the west side of the Continent, there are drift clays with boulders and 
scratched rock surfaces, which, like those clays in the St. Lawrence Basin, do 

* Lvell, Rogers, Desor, &c. 
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not occur at a great altitude above the present sea-line, and in this deposit Mr. 
Baurman has also found marine shells. 

Next in point of altitude, although probably altogether more recent than the 
first group, come the Lake terraces which surround Lake Superior and the upper 
part of the St. Lawrence Basin, at an altitude of from 500 to 800 feet. At 
nearly the same altitude fresh-water deposits are found in the Lake Winipeg 
Basin, showing that there also the lakes have decreased in size as their waters 
created channels of escape through the eastern belt of rocky country. These 
deposits form the level prairies round the lied River settlement, and constitute 
the first or lowest prairie steppe. 

The belt of rocky country which divides Hudson's Bay from the St. Lawrence 
Basin, but is traversed by the rivers that flow from the Winipeg Basin, has an 
altitude in some parts of 1400 to 1600 feet, and its highest portions are covered 
by deposits of coarse sand with erratics. This drift deposit does not appear in 
situations only when sheltered by rooky high grounds, but forms a swampy or 
wooded plain, the eastern margin of which has been water-worn into deep 
gulleys and pot-holes, or circular depressions which have no outlet. The rock 
surfaces in this region are found to bo furrowed by scratches which have a 
southerly trend. 

Passing to the west across the low plains formed of the lake deposits which 
were before mentioned, we find that they arc bounded to the west by an 
escarpment which marks the eastern limit of the second prairie steppe, which 
slopes from 1000 to 1600 feet above the sea-level, and is covered often to the 
depth of several hundred feet with drift similar in character to that that covers 
the eastern rocky district. The third prairie steppe, which bounds these heavy 
drift deposits to the west, ranges from 2000 to 3000 feet above the sea-level, 
and is composed of cretaceous strata, but still with a sprinkling of erratics on 
its surface. The escarpment which the third steppe presents is often an abrupt 
slope, 500 or 600 feet in height. I t follows a line N.W. and S.E., which was 
seen well marked to the north of the Saskatchewan, and thence sweeping in 
the above direction with large bays and indentations, but keeping on the 
whole parallel to the rock tract to the east, and thus forming a trough, through 
which swept the currents that dispersed the erratics by means of icebergs. 

In the centre of this trough there occur hills which are composed of masses 
of the cretaceous strata that have remained undisturbed, and which display the 
feature known as " Crag and Tail," having the one aspect, generally the N. or 
N.E., furrowed and water-worn, and covered with a profusion of boulders, 
while in the opposite direction they form a gently sloping plain comparatively 
free from erratics, the " ta i l " being in this case without loon blocks, owing to 
the soft nature of the " crag." 

It is not improbable that the rate of elevation of the east and west sides of 
this trough has been unequal, for along the base of the escarpment that forms 
its western margin, enormous boulders of magnesian limestone are deposited 
at an elevation of not less than 618 feet above the sea, which so far as is 
known could only have been derived from strata which form the eastern floor 
of the trough at an elevation of not more than 800 feet. 

Excepting the boulder clay mentioned as occurring on the Gulf of Georgia, 
the later deposits on the western slope of the continent are very different from 
those on the east, as they consist of well-worn shingle, with sand and calca
reous clay filling all the valleys on both sides of the Rocky Mountains from an 
altitude of 5000 feet to the sea-level. These deposits have generally been 
moulded by lake and river action into terraces which skirt the valleys. 




